The distribution and genetic polymorphism of the bank vole in the south of its distribution range in European Russia are discussed. Myodes glareolus from this territory displays lower values of haplotype diversity than voles from the central parts of the distribution range; while nucleotide diversity is comparable in both territories. The results suggest the long-term existence of fragmented populations of the bank vole in southern European Russia, as well as negative periods in the history of populations.
The bank vole Myodes glareolus Schreber, 1780 is a widespread species and a typical inhabitant of broadleaved and mixed forests. The species occurs across almost the whole of Europe from the British Isles in the west to Central Siberia in the east (Abramson & Lissovsky, 2012) . In the European part of Russia, the southern limit of distribution is situated in the Rostov and Volgograd regions.
The bank vole is a well-studied species with regards to many aspects of its biology: morphology, ecology, taxonomy, phylogeography, palaeontology, etc. Nevertheless, this does not apply to bank vole populations at the southern limit of the distribution in European Russia. The general patterns of occurrence are known only roughly in this region: reproductive biology and habitat preferences
have not yet been studied. There is no information on the vole's phylogenetic characteristics. One of the reasons for this lack of information is the sporadic distribution of the bank vole in the southern parts of the Russian Plain.
The goal of this short note is to describe the geographical distribution, genetic diversity and population structure of the bank vole in the southern Russian Plain. This information allows us to theorise on some historical aspects of the population of the bank vole.
We studied eight voles from three districts of the Rostov Region: Sholokhovskiy, Verkhnedonskoy and Belokalitvenskiy (Table 1 ). All localities are stored in the Mammals of Russia database http://rusmam.ru/. In addition to newly processed specimens, GenBank data was also included (Table 1) .
Total genomic DNA was extracted using the standard phenol-chloroform method (Maniatis et al., 1984) °C for 40 sec, and a final elongation step at 72°C for 15 min. PCR products were analysed on a 2% agarose gel with ethidium bromide using the Molecular Imager Gel Doc XR System (Bio-Rad, USA). DNA sequencing was performed with the ABI PRISM 3500 (Applied Biosystems, USA) and "DNA Sequencing Analysis Software", ver. 3.7. Sequences of 536 bp were aligned using the BioEdit Sequence Alignment Editor ver. 7.0.5.3. Inter-sequence differences were evaluated on the basis of Kimura 2p model (Kimura, 1980) in MEGA ver. 5.1 (Tamura et al., 2011) . Minimum spanning network of haplotypes (Bandelt et al., 1999) was constructed in PopART 1.7 (Leigh & Bryant, 2015) . Genetic diversity was calculated using DnaSP ver. 6.10.00 (Rozas et al., 2017) .
Eight new sequences formed five haplotypes with eight polymorphic positions, four of which were informative. The haplotype diversity was low at 0.79 ± 0.02, while the nucleotide diversity (0.56 ± 0.003), in contrast, was higher than in the population of M. glareolus from the centre of the distribution range (Table 2) . Pairwise genetic distances between the newly obtained sequences were quite large (0.93-1.12%).
The bank vole was first registered in Rostov Region by T.I. Kritskaya (1962) in the steppe ravine forests of the Verkhnedonskoy District near Verkhne-Lopatinskiy Village. Later the species was found also in the Sholokhovskiy and Chertkovskiy districts of the Rostov Region (Shilova et al., 1994; Kolesnikov & Belaya, 2002) . Additionally, we found the bank vole in Belokalitvenskiy, Oblivskiy and Sovetskiy districts.
The phylogeographic structure of the bank vole is well studied, mainly on the basis of the cytochrome b gene (Kotlík et al., 2006; Abramson et al., 2009; Melnikova, 2014; Filipi et al., 2015) . The majority of investigators agree on six mitochondrial lineages across the whole distribution range of M. glareolus. Two of them are known to be from Russian territory, excluding the southern Russian Plain that is still unstudied. The mainland population of the bank vole is weakly differentiated, and phylogenetic trees lack good support for intra-species clades.
The minimum spanning network forms a star-like structure with a well-recognised central haplotype and a number of more or less differentiated branches (Fig.  1) . The central haplotype was found in voles from Finland, Poland and Ukraine. The most distant branches are formed by haplotypes from Balkan Peninsula, southern Europe (France and Spain), Slovakia and Scandinavia. The bank voles from the left bank of the Don River in the Rostov Region also form a separate branch together with several haplotypes from Finland and Ukraine. Voles from the right (southern) bank of the Don River form another branch together with a haplotype from Ukraine.
Bank voles of southern European Russia have lower haplotype diversity than populations in central parts of the range (Table 1) , while their nucleotide diversity is relatively high. Such patterns could be explained by a periodic decrease in the number of highly fragmented habitats, which is realistic for the marginal population. It is likely this decrease did not lead to extinction in the various forest fragments, thus each of them was a shelter for several haplotypes. Such forest refugia are known for southern European Russia during the Late Pleistocene-Early Holocene (Markova et al., 2008) . Comparable values of nucleotide diversity in northern European Russia could be also explained by the conservation of diversity in forest refugia at the Pleistocene-Holocene transition period (Väliranta et al., 2011) .
Our results are undoubtedly preliminary. Nevertheless, we hypothesise that investigating the southern, marginal populations of the bank vole will shed light onto the Late Pleistocene dispersion history of the species.
